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Introduction
Research on literacy has demonstrated that L2 literacy acquisition is a process far more complex than L1 (Carson, et al, [4] ). Generally speaking, a person acquiring his or her L1 literacy is often accompanied by oral fluency in native language due to sufficient exposure to oral input/output since the birth (Bialystok, [2] ). L2 literacy development apparently does not have as much advantage of full oral competence coming from L1. Problems may appear more serious for teenagers or adult L2 learners who have developed proficient L1 literacy but do not any resource from L2 language background (Hedgcock & Atkinson, [11] ). On the other hand, according to Cummins' [7] interdependence theory, a person must reach a threshold level of L2 language proficiency so that his or her good L1 literacy skills can successfully transfer to L2. Research on L2 literacy development may thus be constrained to pay more attention to learners' target language learning in school settings. Previous studies on L2 literacy performance of academic students focused on L2 learners' reading and writing behaviors (Carson et al, [4] ; Hedgcock & Atkinson, [11] ). Reading and writing have been recognized closely related to each other (Pearson & Tierney, [19] ; Krashen, [14] ). As Pearson and Tierney [19] mentioned, "a thoughtful reader is one who reads as if composing a text for yet another reader who lives within (p.1)." Following this view, it can be inferred that a good reader knows well how a text is organized, just as a good writer who can plan the text structure logically so that its potential readers may comprehend efficiently and effectively. English teaching for senior high school students in Taiwan has long tended to focus on reading and writing due to the need to pass a college entrance examination. Taiwanese high school students have learned to read English articles for many years; however, they are not able to write conventionally appropriate English compositions. Statistics released by the Ministry of Education Testing Center in Taiwan indicated that up to 22,462 test-takers (16%) of the General Scholastict Aptitude Test (GSAT), a proficiency test assessing high school students' reading and writing competence, in 2009, have scored a perfect zero in the writing test. The key issue this brings up is effective writing instruction or intervention for high school students. Closer observations from practitioners have suggested that a limited vocabulary size and insufficient knowledge on how a written text is organized may have been attributed to students' unsatisfactory writing performance. Evidently, lack of threshold level of English language proficiency seriously constrained the literacy performance for Taiwanese high school students in their college entrance examination.
To help Taiwanese high school students to prepare themselves for better accommodation to college education, an academic community where better language proficiency is required, a number of studies have been conducted to explore the effect of guidance reading on students' writing recently (Chung, [6] ; Chou, [5] ) when it is integrated into English writing instruction. However, few studies have investigated the relationship between students' reading awareness, vocabulary knowledge, and the effect of such knowledge on their reading and writing performance, without which teachers are unlikely to have a clear picture of students' overall A person's L1 literacy development may be significantly affected by the exposure to mother tongue during the childhood (Bialystok, [2] ); however, a L2 learner's target language acquisition is contrastively more complex, especially an adult L2 learner (Carson, et al [4] ). A well-developed L2 literacy involves not only excellent language proficiency but also proper formal and content knowledge of discourse, spoken and written. A discussion of L2 literacy development must take into consideration a L2 learner's cognitive and metacognitive awareness, as well as the actual performance in reading and writing tasks. A learner's cognitive awareness of L2 learning may include learner attitude and self-efficacy, while metacognitve awareness can point to a learner's reading comprehension monitoring strategies (Baker and Brown, [1] ) and vocabulary use in the writing.
Hedgcock and Atkinson's [11] studies intended to explore reading and wring relationship in L1 and L2 literacy development. 157 native speakers of English and 117 students with different language background attended the study. They were requested to complete a questionnaire regarding their reading habit while in elementary school, high school and currently. In addition, they took a timed expository writing test to investigate the possible interaction between reading and writing. The results in L1 study indicated that writing is significantly related to positive reading habit, and that experience with specific text type may have particular connection with writing performance in early L1 school education. As for the L2 study, which was done by completely copying L1 study procedure, there did not reveal significant relationship between reading and writing, Hedgcock and Atkinson claimed for more theoretical explanation.
L2 learners' literacy performance is necessarily concerned with learner's usual reading and writing behaviors. Though L1 and L2 reading model share much resemblance, reading is a complex process (Goodman [9] ; Smith, [25] ). Reading involves not only recognition of written words on the page in terms of phoneme-grapheme relations, syntactic association, semantic interpretation, but also how readers connect with their world knowledge, individual experience, and motivation (Wallace [27] ). That is, readers interact with the text by way of their reading awareness. Reading awareness refers to the reader's attitude toward the text and the selfinitiated reading strategies he or she may use to cope with reading problems.
Reading strategies play influential roles in EFL learners' reading comprehension. A study conducted by Block [3] made use of think aloud method to explore how less skilled EFL readers use strategies to deal with reading problems. In the study, the participants were required to retell as detailed as possible how they could understand the story they had just read. All the participants strategies used were coded and categorized. Block concluded that EFL learners tend to use integration strategy (i.e. connecting new information with previously stated content), and association strategy (associating prior experience or knowledge to conquer the reading predicaments). Such readers display extensive mode of reading style, that is, "readers attempt to deal with the message conveyed by the author; their focus is on understanding the ideas of the author, not on relating the text to themselves, and they tend to respond in the third person strategy type (p. 472)."
As an influential element, vocabulary knowledge can significantly affect both reading and writing. Research has provided evidence for the impact of vocabulary size on reading and writing (Qian [20] ; Laufer [15] ). Proficient EFL learners often possess large amount of known words, and therefore they can efficiently deal with their reading and writing task. Furthermore, as Nation [18] mentioned, "vocabulary is a strong indicator of whether the writer has adopted the convention of the relevant discourse community (p. 178)." EFL learners' writing performance has been identified to have significant connection with reading. Krashen [14] proposed a reading hypothesis, by which he claimed that "reading is the only one way to develop literacy (p.17)." A student must read a lot of books, appreciating and observing the content as well as the organization of the text explicitly or implicitly, so that the learner can gradually develop a set of comprehensible, sociolinguistically appropriate writing skill. Eitherhold [8] finding of her research on reading and writing connection for second language learners concluded that first, better writers tend to be better readers, second, better writers appear to read more than poor writer, and third, better readers tend to produce syntactically more mature writing than poor readers. As Krashen put it, "Reading is a powerful means of developing reading comprehension, writing style, vocabulary, spelling, and grammar (p. 37)."
Taiwanese high school teachers have been trying to teach English composition through a variety of reading activities. Studies of these teaching activities intended to compare the teaching efficacy after students had received the instruction (Chung [6] ; Chou [5] ). Previous studies have used surveys and pre-and post-test as major instruments; no study has ever incorporated the test of students' English vocabulary knowledge. Additional objective measures such as participants' vocabulary size can be used to further illuminate the findings regarding to what extent vocabulary knowledge can affect EFL learners' English reading and writing.
Methodology
The participants in this study included 111 senior students in a senior high school in Taiwan. Most of the students were intermediate EFL learners, with academic orientation in humanity courses. All participants were categorized into Group 1 (G1, less proficient), Group 2 (G2, intermediate proficient) and Group 3 (G3, high proficient), based on their scores of essay writing in 2010 General Scholastic Aptitude Test (GSAT). The participants' performance in reading comprehension and writing test were taken as the dependent variables in this study. Also, a recall protocol of their short essay writing in GSAT and three pieces of composition in simulated GSAT were collected so that their vocabulary use could be analyzed. Nation's [18] Vocabulary Level Test (VLT) was used in this study in order to measure all participants' receptive vocabulary size at the 1,000, 2,000, and 3,000 word level. According to Nation [18] Besides the analysis of participants' vocabulary knowledge, the researcher's self-designed questionnaire was adopted, using a five-point Likertscale. Three major categories were included with a view to assessing the participants' general attitude about their reading awareness, the way in which participants used to organize their compositions,. These three major categories together with the VLT average scores compromised the independent variables in this study. To assess whether the items that were summed to create the general scores formed a reliable scale, Cronbach's alpha was computed. The alpha for the 49 items was .833, which indicated that the items form a scale that has reasonable internal consistency reliability.
Results and Discussion
The result of the participants' overall vocabulary performance at the three levels was displayed in Table 1 . In general, 57 participants, roughly 51.35%, successfully passed the 1,000-word level, 25 participants, roughly 22.52%, passed the 2,000-word level, and 16 participants, 14%, reached the 3,000 word level. Table 1 . Result of participants' performance of VLT Moreover, a one way ANOVA was used to examine the difference among the three groups at different vocabulary level. The results indicated that there was a significant difference among the students at 1,000 word level, F(2, 108)= 22.239 , p<.05. A post hoc testing using Bonferroni comparisons indicated that both G3 (M=14.63, SD=1.47) and G2 (M=12.54, SD=2. 91) outperformed G1 (M=10.70; SD=2.90), and G3 outperformed G2. There was also a significant difference at 2,000 word level among the participants in the three groups, F(2, 108)= 41.557, p<.05. Participants in G3 (M=12.93; SD=4.08) obtained higher scores than those in G2 (M=8.18; SD=3.98) and G1 (M=5.17 SD=3.37), and participants in G2 had better grade than participants in G1. The same result could be observed at 3,000 word level, F(2, 108)= 22.239, p<.05. G3 (M=11.37, SD=4.71) excelled both G2 (M=7.00, SD=4.06) and G1, (M=3.87, SD=2. 57) and G2 performed better than G1.
In addition to distinguishing proficient students from less proficient ones, the participants' average scores in VLT were used to measure its relationship to participants composition scores. Their writing performance was also used to investigate the possible relationship to the participants' attitude toward the learning of vocabulary, reading, and writing. Table 2 indicated that, almost all the main categories in the questionnaire revealed significant positive linear relationship among them, particularly the relationship between participants average score in VLT test and their reading comprehension scores r(111)=.659, p< .01 and composition scores, r(111)=.642, p< .01.The significant relationship between these variables may imply that the higher vocabulary size the participants possess, the better composition and reading comprehension scores they may obtain.
Participants' reading awareness, including reading attitude and reading strategies, indicated similar results. Participants reading attitude revealed significant relationship to their reading performance r(111)=.514, p< .01, composition scores, r(111)=.411, p< .01, and to average vocabulary scores, r(111)=.532, p< .01. Likewise, their reading strategies showed significant relationships to their reading performance r(111)=.335, p<.01, composition scores, r(111)=. 231, p< .05, and to average vocabulary scores, r(111)=.226, p< .05. The same results could also be found in the relationship of participants' writing style to their compositions scores and vocabulary size, with slightly significant relationship of writing style to composition scores, r(111)=.268, p< .01,and to vocabulary scores, r(111)=.289, p< .01. The above results could provide evidences that participant reading comprehension and composition scores were positively connected with their reading awareness, vocabulary strategies, and their usual writing habits to a certain extent.
As indicated in Table 2 , the significant connections between vocabulary competence, reading and writing performance, and also reading attitude provided excellent support to Laufer's [15] claim that a better vocabulary size, ideally, 3,000 word family, can allow L2 readers to comprehend 95% of reading content. Also, as researchers of second language reading proposed ( Krashen, [14] ), L2 readers who have developed a regular and extensive reading habit often lead to far more effective comprehension of texts than those who do not.
Since the above mentioned variables, including reading attitude and reading strategies, indicated significant relationship to participant reading comprehension scores and to their average scores in VLT, it was necessary to further compare the difference among learners at different proficient levels. A one-way ANOVA was used to investigate the difference among the participants in terms of their reading comprehension performance, reading attitude, reading strategy, and writing style. Significant differences were found among participants at different proficient levels in all the four main categories, as indicated in Table 3 .
At the reading comprehension score category, apparent distinctions were found among the three groups, F(2, 111)=206. 5 A significant difference among the three groups in terms of the use of reading strategies can be observed, F(2, 111)=6.614, p< .05. A post hoc test using Bonferroni comparisons revealed that G3 (M=3.79; SD= .57) use strategies to help reading comprehension more significantly than G1 (M=3.4; SD= .44), but not more significantly than G2 (M=3.65; SD= .69). Among the strategies use to facilitate reading comprehension, continuing reading to look for clues to clarify the hypothesis made in the previous part of the passage (M=3.94; SD= .882) and guessing from the context (M=3.94; SD=1.00) are the two most popular strategies that proficient students will use. Looking up a dictionary for unknown words is the third strategy that helps students understand a given article (M=3.87; SD=1.09). Such results are consistent with Block's [3] findings that skilled readers tend to look at broader scope of reading content. In contrast, less proficient students tended to use fewer strategies to aid reading comprehension. Among those strategies used by unskilled students were looking up a dictionary (M=3.57, SD= .988) and guessing from context (M=3.55, SD=.913).
The first and the second research questions asked how student writers at different levels can be different to each other in terms of their reading awareness and reading strategies. The answers can be drawn that generally speaking the competent learners in this study seem to prefer to use top-down reading model in the reading task, while unskillful learners would use bottom-up reading model to solve their reading problems. This can be explain by the fact that proficient learners possess larger vocabulary size, with which they spend little time decoding words in the print and thus can be more focused on the whole picture of the text (Qian [20] ).
An interesting phenomenon is that the less preferable strategy that students would use when they have problem comprehending a reading text is to consult the teacher (M=3.50; SD=1.11).
In addition to the reading awareness, participants individual writing habits varied to a significant level, F(2, 109)=6.954, P< .05. The most significant difference among the three groups was the arrangement of topic sentences. Participants in G3 (M= 3.70, SD= .794) and G2 (M=3.46, SD= .881) tended to present topic sentence in the beginning of a paragraph more frequently than those in G1 (M=2.77, SD=1.07). Besides dissimilarity in textural construction, G3 were different from G1 in terms of vocabulary use including listing key words before writing, willing to employ newly learned words in the writing task, and paying attention to vocabulary richness. Based on the above analysis, it seems evident that proficient learners would take risk producing a text based on what they have observed from the reading, either rhetorical structure or vocabulary use.
Given the results as shown in Table 2 that relatively higher coefficient correlation existed between the participant' writing scores and their vocabulary size, r(111)=.642, p<.0, and the reading attitude, r(111)=.411, p<.01, as well as those between reading comprehension scores and vocabulary size r(111)=.659, p<.0,reading attitude r(111)=.514, p<.0, a two-way ANOVA was executed to measure the effect of participants' vocabulary scores and reading attitude on the composition scores and reading comprehension scores.
The result indicated that no significant interaction was found between main effects of reading attitude and vocabulary size on participants' reading comprehension score, F (1, 103) =.458, p=.500. A test wise effect may be able to account for the condition where there was no significant interaction of reading awareness and vocabulary knowledge on participants reading performance in GAST. Since this type of test in Taiwan has long been considered to have the decisive impact on high school students advanced education, to be well-prepared, almost every high school students had attended a number of simulated examinations to train themselves to be familiar with tips of answering questions. Therefore, for some participants who have developed quite effective skills in answering questions, their high scores in reading comprehension test do not indicate that they are genuinely competent readers (Goodman, [10] ).
On the other hand, the ANOVA sources of variation result pointed to a significant interaction between a vocabulary size at 2,000-word level and reading attitude on composition scores, F (1, 103) =4.442, p<.05. Table 4 summarized the mean scores, standard deviations of composition scores of the 4 groups for the interactive effect of VLT-2,000 and reading attitude. Table 4 . Composition between the proficient student writers and less proficient ones in terms of their English reading awareness on the VLT-2,000
The one-way ANOVA and follow-up contrasts that compared the 4 cell means manifested the significant difference among the four cell means,
Copyright © 2011, Infonomics SocietyF(3, 103)=11.821, p<.001. Contrast tests clearly illustrated the difference between participants who had developed better vocabulary competence at 2,000-word and those who failed to reach the threshold level of vocabulary size, t(103)= -4.560, p=.000, despite the fact that they were all less interested in reading (mean difference=4.94). A an identical result also appeared among participants who were heavy readers, t(102)= -2.298, p<.02: participants with better vocabulary competence were significantly different from those who need to improve the vocabulary size (mean difference=2.00). The above results evidently provide an answer to the third research question, Is there any significant relationship between Taiwanese participants' vocabulary knowledge and their writing performance? A significant interaction existed between vocabulary size and writing performance, in that learner who are enthusiastic at reading and have better vocabulary size are likely to produce better written works, while those who do not read habitually and possess less vocabulary size than 2,000 words have relatively difficulty producing conventionally appropriate written works.
To further distinguish proficient student writers and less the proficient, the participants' productive vocabulary in the writing works were examined using VocabProfile package. After a corpus of the participants' short essay writing products was built, a one-way ANOVA was used to examine if there were differences among the participants at different proficiency levels in their vocabulary use at the 1,000 word level, 2,000 the word level, content words, functional words, lexical density, and average sentence length. The results were indicated in Table  5 , which showed that participants did not make significant differences in their vocabulary use at the 1,000 word level, F(2, 109)=2.087, p= .129, nor at the 2,000 word level, F(2, 109)=1.104, p = .335. Such results echo related findings in the literature (Laufer, [17] ) that productive vocabulary is less than receptive vocabulary to a certain extent. As indicated in Table 5 , the participants revealed the slight but not significant differences among them in the use of function words, F(2, 109)=1.853, p = .162, and in content words, F(2, 109)=.341, p = .712. Generally speaking, participants tended to use more content words than function words in their short essay writing. Proficient group were contrastively prone to use less function words compared to less proficient group. Regarding the category of lexical density, the ratio of content words to overall words in a text, also did not display significant difference among participants, F(2, 109)= .338, p = .714. Actually, all the three groups displayed similar lexical density in their writing. Silva's [23] study analyzing the features of L2 writing indicated that EFL learners normally appear more conservative than native speakers in their writing. It may be attributable to the EFL learner's perspective of avoidance strategy to cope with difficult situation; they are afraid of making mistakes in terms of vocabulary use. As a result, the higher anxiety EFL learners have concerning using the wrong words, the less likely they can produce native-like writing. Different from the above results, in the syntactic level of vocabulary use, proficient group evidently produced longer sentences than less proficient group, but not significantly than intermediate group, F(2, 109)=7.056, p <.05. The finding indicated that proficient participants were able to express their idea with words more sufficiently than less proficient participants, which supported what Reid [21] claimed that "length of essay has correlated highly with quality writing (p. 195)."
Conclusion
Corresponding to the results as discussed above, two major conclusions can be drawn. First, participants with a positive and extensive reading habit can have better performance in reading comprehension test; particularly when they can use flexible reading strategies such as making use of context clues to clarify puzzles, or guessing meaning form previous and subsequent contents. Second, vocabulary size displays close relationship to participants' literacy performance: when participants who are habitual readers have built up a vocabulary size over 2,000 word level, they are likely to produce quantitatively better written works.
A good reading habit and rich vocabulary knowledge play the important roles in EFL learners' reading and writing performance. According to Rivers [22] , good writing in any language involves knowledge of convention of written discourse in that culture, and the abilities to choose the precise words that convey one's meaning. Knowledge of convention of written discourse mainly comes from reading (Stotsky [26] ) while vocabulary choice, as Nation [18] mentioned, "is a strong indicator of whether the writer has adopted the convention of the relevant discourse community (p. 178)." For Taiwanese senior high school students, reading awareness significantly influences their reading and writing performance to a certain extent; particularly their reading attitude, whether they can cultivate an ongoing, extensive and strategy-oriented reading habit can affect their overall writing skills (Eisterhold [8] ). The knowledge they gained from reading would definitely facilitate their efficiency in reading comprehension for texts in different rhetorical organization and also shape the style how they write in the composing tasks. Besides, as Schmitt [24] put it,"2,000 words seem to be the most commonly cited initial goal for second language learners (p. 142)." Taiwanese high school students as EFL learners are suggested to develop a minimum vocabulary size, the threshold level of 2,000 vocabulary, if they aim at producing a composition conventionally acceptable to the written discourse of the target language.
The finding of this study can provide teachers some pedagogical applications. Acquisition of L2 literacy comes from extensive and sufficient exposure to reading and writing of the target language (Carson, et al, [4] ). In addition to student individual efforts, teachers may facilitate young learners' reading and writing skills by introducing reading materials that are well-organized in rhetorical structure and vocabulary use. Through reading sample texts, students can observe how good writings are structured and how words are used to present the most effective rhetorical effect. By so doing, they can develop better knowledge base of English writing convention in terms of textural coherence and versatile use of vocabulary in the writing task. When learners have developed proper literate level in English, they may have no difficulty producing more conventionally appropriate composition.
This study analyzed the participants' literacy performance in GSAT 2010 as convenient samples without taking reference to students' general performance average (GPA) in the school setting.
Future studies are suggested to analyze EFL learners' literacy performance at the different settings, including formal proficiency language test and school academic performance, for the purpose of exploring the gap existing between proficient learners and less proficient ones. The results may obtain more convincing discoveries for English practitioners, so they can have better understanding of their students learning and thus provide necessary aid for low competence young EFL learners and help them rebuild the confidence in English learning.
